Abstract Malignant pleural mesothelioma (MPM) is a tumor of mesodermal origin that arises from the serosa of the pleura, peritoneum, pericardium or tunica vaginalis. MPM is well known to have a poor prognosis with a median survival time of 12 months. Accurate diagnosis, staging and restaging of MPM are crucial with [18F] flurodeoxy-D-glucose positron emission tomography (FDG PET/CT) playing an increasingly important role. Here we report a case of MPM with unusual contiguous soft tissue spread of the tumor along the dermal and fascial planes characterized by PET/CT. Given that the loco-regional tumor in the thorax was under control on PET/CT, the death of the patient was most likely associated with physiologic or metabolic causes associated with an extra-thoracic tumor.
Introduction
Malignant pleural mesothelioma (MPM) is a tumor of mesodermal origin that arises from the serosa of the pleura, peritoneum, pericardium or tunica vaginalis. Most cases of mesothelioma are associated with remote asbestos exposure. The primary treatments of MPM include surgical resection, chemotherapy and radiation [1] . The prognosis of MPM is poor with most of the patients having unresectable disease at the time of diagnosis and a median survival time of 12 months. Random studies have shown that combination chemotherapy including cisplatin and premetrexed is associated with increased survival [2] . Based on an ongoing clinical trial, with trimodality therapy the survival time can be extended to 20-29 months. Therefore, early diagnosis and accurate staging are crucial in case of MPM. Preferably video-assisted thoracotomy (VAT)-guided pleural biopsy should be performed in order to obtain adequate tissue. CT chest is considered the initial imaging modality for malignant mesothelioma with the limitation of evaluating local invasion and differentiating benign or malignant soft tissue abnormalities. FDG PET/CT has been increasingly used for the characterization, staging and restaging of MPM recently (Figs. 1, 2 and 3 ).
Case Report
A 55-year-old male was diagnosed with epithelioidtype malignant mesothelioma of the right hemithorax. The patient was treated with neoadjuvant cisplatin/ A L I M TA a n d s u rg e r y i n i t i a l l y ( r i g h t r a d i c a l pleurectomy with resection and reconstruction of the This article has not been published before and is not under consideration for publication elsewhere. It has been approved by all co-authors. diaphragm) followed by adjuvant Paclitaxel and radiation therapy. The post-surgical pathology staging was pT3N0M0. The first restaging PET/CT showed a single pleural tumor in the right apex and likely multiple pelvis and perineum show no pleural or peritoneal metastasis and tumor spread in the skin, subcutaneous tissue, musculatures and possible testicle and rectum involvement metastatic lymph nodes of the mediastinum and hilum without evidence of local recurrence. Metastatic disease of the right inguinal area was found 6 months later, and the patient was treated by palliative Gemzar. Six months after the completion of palliative chemotherapy, the patient presented with progressive swelling in the suprapubic area, scrotum and right leg. FDG-PET/CT demonstrated markedly increased disease extending from the right neck, bilateral torso, bilateral thighs, bilateral scrotum and perineum, whereas the intrathoracic uptake was either decreased or stable. With the guide of PET/CT images, cutaneous biopsy confirmed recurrent malignant mesothelioma. The patient died 3 months later because of significant progression of the metastatic disease.
Discussion
Metastases of MPM usually occur by local invasion. Hematogenous distant metastasis is rare, but there are case reports of distant metastases to the liver, spleen, adrenal, bone, brain, thyroid, tongue, skin, muscle, etc. [3] [4] [5] [6] . Postmortem studies show the distant metastatic disease of MPM is likely underestimated [7] . Here we report an unusual case of distant metastases of MPM in the soft tissue after aggressive surgical resection, chemotherapy and radiation. Only a small number of cases of subcutaneous metastases of MPM have been reported with the majority of the metastases to the face or scalp [4] . The current case is unusual and different from other reported cases on the pattern of contiguous spread of MPM along the dermal, muscular and fascial planes. Based on the serial PET examinations, we believe this pattern of spread can be attributed to local invasion, which is characteristic for MPM. For the current case, PET/CT demonstrates key roles in (1) the pre-surgical characterization and staging; (2) evaluation of the response to treatment; (3) accurate detection of distant metastases; (4) estimating the extent of metastatic disease; (4) selecting the site for tissue biopsy.
PET/CT findings in malignant mesothelioma are commonly of unilateral circumferential pleural uptake. FDG PET has been shown to have sensitivity of 95-97 % and specificity of 78-92 % for the evaluation of primary MPM [8] [9] [10] [11] [12] [13] . PET/CT is superior to other imaging modalities for evaluation of distant metastatic disease of MPM given its whole-body capability. In patients planned for surgical resection, PET/CT is accurate for distinct M0 and M1 tumors or T3 and T4 tumors. The literature has shown that the use of FDG-PET in addition to CT may up-or downstage patients leading to changes in the management in 20-38 % of patents [1] . Another emerging role of PET/CT on MPM is to assess the response to chemotherapy and radiation before measurable morphology changes on CT. Carretta et al. [9] reported that reduction of FDG uptake in comparison with pretreatment values suggested response to chemotherapy when contrast CT showed stable disease. An interesting observation concerning the current case is that the loco-regional disease was under control because of aggressive therapy. However, the patient developed diffuse extrathoracic metastases and died afterward. The exact cause of death in MPM is poorly understood. A postmortem study of 318 MPM cases by Finn et al. found no anatomic cause of death in the majority of the patients [7] , raising the possibility of physiologic or metabolic causes of death.
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